Abstract Early life adversity (ELA) has been associated with pain symptomatology in adulthood, but mechanisms and moderators of these associations are unclear. Using recall based and concurrently assessed self-report data, we examined associations between ELA, mood, sleep, and recent pain intensity and interference, and whether optimism and perceived control weakened these associations in a midlife community sample of diverse adults reporting some ELA. Controlling for demographic variables and BMI, higher levels of ELA were associated with more pain intensity and interference; greater sleep disturbance and negative mood accounted for these associations. When moderation was examined, only the path from sleep disturbance to pain interference was significantly attenuated for those with higher optimism and higher perceived control. These findings suggest that higher levels of ELA may link with pain in adulthood through poorer mood and sleep, and that resilience resources such as optimism and control may buffer some of these pathways.
Introduction
Physical pain is the most common symptom reported to health care providers and negatively affects the quality of life of millions of adults, even in the absence of chronic health conditions (Gatchel et al., 2007; Lumley et al., 2011; Sturgeon & Zautra, 2010) . Evidence suggests that early life adversity, such as abuse or neglect in childhood, has been implicated in the incidence of pain in adulthood (Davis et al., 2004; Sachs-Ericsson et al., 2009 ), yet the mechanisms and moderators of this association are not well understood. Vulnerability and resilience factors may help explain connections between early adversity and future pain symptomatology. We posit that early adversity is particularly likely to contribute to pain when it leads to mood and sleep disturbances, both of which are associated with reported pain (Chapman et al., 2011; Fernandez, 2002; Lautenbacher et al., 2006; Sachs-Ericsson et al., 2009; Sachs-Ericsson et al., 2017) . Further, research on resilience to stress and pain suggests that psychosocial resources related to optimism and perceived control may help some individuals maintain health and manage pain (DunkelSchetter & Dolbier, 2011; Sturgeon & Zautra, 2010) . Our goal in the present research was to examine whether the amount of reported early adversity was linked to greater pain intensity and interference from pain among a diverse sample of adults who reported at least some degree of early adversity, and whether the vulnerability factors of mood and sleep disturbances helped explain these associations. An additional goal was to examine whether optimism and perceived control weakened the pathways between early adversity, mood, sleep, and pain.
Early life adversity and pain
Early adversity is a broad construct that can include major illnesses, accidents, parental substance abuse and/or divorce, financial issues, trauma, neglect, and physical and/ or sexual abuse occurring before a child or teenager leaves home (Turner et al., 1995) . Results vary regarding the contribution of early adversity to pain symptomatology in adulthood. Two reviews found that retrospective reports of childhood abuse and neglect were associated with an increase in co-occurring adversities and painful symptoms in adulthood (Davis et al., 2004; Sachs-Ericsson et al., 2009) . Seemingly in contrast, an experimental study found that healthy individuals with a history of childhood abuse had decreased sensitivity to induced pain, yet increased pain complaints (Fillingim & Edwards, 2005) . Two longitudinal studies have had diverse findings with regard to a connection between early adversity and pain. Jones et al. (2009) found that adversities such as having experienced institutional care, maternal death, hospitalization due to an accident, or familial financial hardship prior to age seven were associated prospectively with an increase in risk for chronic pain in adulthood. Conversely, Raphael et al. (2001) found no relationship among court-documented child abuse and neglect with later pain complaints; it could be, however, that reliance on court-documented abuse avoids issues with reporting bias but obscures the effects of unreported abuse (Davis et al., 2004) . Despite inconsistencies, the literature suggests that early adversity may render some individuals more vulnerable to pain. Thus, examination of factors that may help explain connections between early adversity and pain complaints in adulthood is warranted.
Mood, sleep, and pain
Psychological and behavioral factors, such as mood and sleep disturbances, may help explain linkages between early adversity and pain. Early adversity is strongly associated with greater negative affect and the development of mood disorders (Anda et al., 2006) , both of which are related to pain symptomatology (Fernandez, 2002; Graham-Engeland et al., 2015; Lumley et al., 2011; SachsEricsson et al., 2009 SachsEricsson et al., , 2017 . A greater number of adverse childhood experiences also has been associated with more sleep disturbance (Chapman et al., 2011; Kajeepeta et al., 2015) , and poor sleep quality can exacerbate reported pain intensity (Lautenbacher et al., 2006; Smith & Haythornthwaite, 2004) . Further, insomnia is often comorbid with depressive and anxiety disorders (for review, see Benca et al., 1997) , and mood and sleep disturbances likely worsen pain synergistically (Strine & Chapman, 2005) . Neuroendocrine alterations in stress responsive systems due to early trauma can contribute to greater pain sensitivity, as well as risk for depression, anxiety, and sleep disorders (Heim & Nemeroff, 2001; Kajeepeta et al., 2015; Sachs-Ericsson et al., 2009) . Therefore, it is important to examine the role of mood and sleep disturbances concur- Resilience to early life adversity and pain through optimism and perceived control A growing body of research has examined factors associated with resilience to early adversity (Cicchetti, 2013; Logan-Greene et al., 2014; Masten et al., 2004) . Resilience is typically characterized as positive adaptation and maintained healthy functioning in the face of stress (for reviews, see Dunkel-Schetter & Dolbier, 2011; Southwick et al., 2014; Zautra et al., 2008) . Personality and ego-related resources such as dispositional optimism and personal control have been implicated in resilience to adversity (see Chen & Miller, 2013; Dunkel-Schetter & Dolbier, 2011) . Indeed, a positive future orientation, involving planning for the future and demonstrating optimism and flexibility, is considered a resilience trait (see Reich et al., 2010, p. 115) . Furthermore, reframing the meaning of a stressor and adjusting oneself to uncontrollable situations (e.g., engaging in secondary control coping) has been associated with enhanced well-being (see Chen & Miller, 2013) . Individuals who demonstrate resilience to pain by showing minimal behavioral impairment, effective coping strategies, and better physical functioning also tend to possess a more positive outlook on their lives and are more likely to believe that they can control their pain (Sturgeon & Zautra, 2010) . Although the evidence suggests that optimism and perceived control may buffer negative psychological and physical health outcomes following early adversity, whether they specifically mitigate disturbances due to mood, sleep, and pain is not well characterized.
The current study
The present research aims to advance understanding of specific vulnerability and resilience factors implicated in the association between early adversity and pain in adulthood. We utilized a socioeconomically and ethnically diverse sample of adults with considerable variation in pain intensity and interference as well as in the frequency of early adversity. We were interested in whether the amount of recalled early adversity would relate to the amount of mood, sleep, and pain disturbance. Thus, we limited the sample to those who reported at least some early adversity. We expected that higher levels of recalled early adversity would predict greater mood disturbance (as indexed by a latent construct composed of depressed mood, and anxiety and anger symptoms) and greater recent sleep disturbance, and that mood and sleep disturbances would predict greater pain intensity and interference. Further, we expected that mood and sleep disturbances would help explain associations between the degree of early adversity and pain. Another goal was to investigate whether optimism and perceived control would moderate the associations between early adversity, mood and sleep disturbances, and pain intensity and interference, with the expectation that these 
Methods

Overview and participants
The data used for the present research were drawn from a baseline survey of a larger ongoing study that used systematic probability sampling to recruit participants from a housing cooperative in the Bronx, New York (for information on the larger study, see Scott et al., 2015) . Participants in the larger study (N = 337) were between 25 and 65 years of age, ambulatory, fluent in English, and free of visual impairment. The baseline survey assessed demographic information and standard measures of stress, life experiences, health behaviors, and physical and mental health.
For the present research, the Childhood Traumas Scale (CTS; Turner et al., 1995) was used to assess early adversity. An item on sexual abuse and molestation replaced an item on repeating a year of school in this study. The present sample was not recruited on the basis of having experienced or reported early adversity. We restricted the sample to individuals who reported at least one adversity to increase generalizability to populations that have experienced some early adversity and to enable comparisons to past studies that have recruited on the basis of experienced or reported adversity, such as those reviewed above. The CTS asks about adverse experiences in eight different categories; 77% of the larger sample reported at least one adversity, with considerable variation: 31% reported one adversity, 29% reported two adversities, 19% reported three adversities, 10% reported four adversities, and 9% reported 5-7 adversities. A traumatizing occurrence that left the individual scared for subsequent years was the most commonly reported adversity (44%), followed by parental divorce (31%), a major illness or accident that required hospitalization and parental substance use (each 24%), sexual abuse (23%), parental unemployment (21%), and the child's removal from the home and physical abuse (each 10%). There were no significant differences in mood, sleep, the pain variables, and covariates (which were age, gender, body mass index [BMI] , income, and race) between excluded participants and the resulting sample that reported some degree of childhood adversity (N = 265). Importantly, the associations described below were significant and in the same directions when individuals reporting no early adversity were included in the sample.
For the overall sample, the median total household income for the past year was $40,000-$59,999; 22% of participants were in this category, with an additional 6% having an income of $4999 or less, and an additional 1% having an income of $150,000 or greater. Marital status was also diverse: 33% were never married, 30% were married, 10% were cohabiting with a partner as if married, with some divorced (13%), separated (5%), single (5%), and widowed (3%) participants.
Measures
Early life adversity
As noted earlier, a slightly adapted version of the Childhood Traumas section of Turner and colleagues' scale (1995) was used to measure early adversity. Eight items assessed whether major illness or accidents, parental divorce, unemployment, drug use, traumatic events, and physical and sexual abuse occurred during the childhood and teenage years; scores ranged from 0 to 8, with higher scores indicating a greater number of adversities. The original measure has been used in prior studies examining adverse childhood and lifetime experiences (see Seery et al., 2010) .
Mood disturbance
Depressive, anxious, and angry feelings from the past week were assessed via standardized measures for emotional health from the patient-reported outcomes measurement information system (PROMIS) on a scale from 7-35 (for anxiety) and 8-40 (for depressed mood and anger), with higher scores on each scale indicating greater recent depressive symptoms, anxiety, and anger, respectively (Cella et al., 2007) . These measures had high internal consistency (a's = 0.89-0.92). The PROMIS scales measure facets of physical, mental, and social health and have demonstrated reliability, precision, and construct validity with other widely used instruments (Cella et al., 2010) .
Sleep disturbance
Sleep disturbance was assessed via the PROMIS measure for sleep disturbance on a scale from 8 to 40. The eight items assessed overall sleep quality and difficulty in falling and/or staying asleep; higher scores indicated greater sleep disturbance, and the scale exhibited high internal consistency (a = 0.88; Cella et al., 2010 Cella et al., , 2007 .
Optimism
Dispositional optimism was measured via the Life Orientation Test (LOT), a widely used measure consisting of positive, negative, and filler items on a scale of 6-30, with higher scores indicating higher optimism (Scheier & Carver, 1985) . This scale has acceptable internal consistency (a = 0.76) and test-retest reliability (r = 0.79; Scheier & Carver, 1985) .
Perceived control
Perceived control and mastery was measured using the 12-item Midlife Development Inventory. Sample items from the personal mastery subscale include ''I can do just about anything I really set my mind to'' and ''when I really want to do something, I usually find a way to succeed at it.'' Sample items from the perceived constraints subscale include the items ''other people determine most of what I can and cannot do'' and ''there is little I can do to change the important things in my life.'' Scores on the total scale ranged from 12 to 84, with higher scores indicating greater perceived control and personal mastery. This scale exhibited acceptable internal consistency in three national probability samples of adults (a's = 0.53-0.86; Lachman & Weaver, 1998a, b) .
Pain
Pain intensity was assessed using the PROMIS Pain Intensity scale; three items measured current and past week levels of average and worst pain on a scale of 3-15, where a score of three indicated no pain and higher scores indicated greater perceived pain. Pain interference was measured via the PROMIS Pain Interference scale; four items measured how much pain interfered with daily and social activities, work, and household chores in the past week on a scale of 4-20, where a score of four indicated no pain interference and higher scores indicated greater perceived pain interference (Cella et al., 2007 ). These scales demonstrate high internal consistency (a's = 0.80 and 0.97, respectively; Cella et al., 2010) .
Statistical analyses
Structural equation modeling (SEM) was used to create a latent factor of mood disturbance and to examine primary hypotheses. The advantages of using SEM include the ability to utilize latent variables, as well as to analyze several multiple regression equations simultaneously (Byrne, 2001) . In evaluating the adequacy of all models, we primarily considered two fit indices: the comparative fit index (CFI) and the root-mean-square error of approximation (RMSEA). A CFI of 0.90 or greater was considered to indicate good fit, and values of 0.95 or greater was considered excellent fit. The 90% confidence interval around the RMSEA point estimate was considered to indicate good fit to the data if it included values of 0.10 or less, with values less than 0.06 indicating excellent fit. The Chi-square statistic was used to compare models, but was not used as an indicator of model fit because of its sensitivity to sample size (Byrne, 2001; Hu & Bentler, 1998; Kline, 2015) . SPSS 22.0 software was used for all descriptive statistics, correlations, and factor analyses. SEM analyses were conducted using the maximum likelihood estimation (MLE) procedure in AMOS 22.0 (Arbuckle, 2013) . The mood disturbance measurement model consisted of depressed mood, anxiety, and anger, and the factor loading of one measured indicator was set to 1.0. The first structural model assessed the association of early adversity with pain intensity and pain interference; the pain variables were correlated in this model. The second structural model examined whether the latent construct of mood disturbance and the measured variable of sleep disturbance explained the relationship between early adversity and pain intensity and interference; mood and sleep disturbances were correlated in this model.
Standard demographic and health related variables (e.g., age, gender, race/ethnicity, education, income, and BMI) were examined as potential covariates because of their likely linkages with the core study variables. Higher BMI, female gender, and older age are often linked with higher self-reported pain (see Emery et al., 2017; Fillingim et al., 2009) , and sequelae of early adversity may vary by gender, socioeconomic status (SES), and race (see Adler & Snibbe, 2003; Heim et al., 2008; Slopen et al., 2010) . Only gender, age, BMI, income, and Black race were significantly associated with the core study variables in the structural models and were thus retained as covariates. Income was dummy coded based on the median level of $40,000-59,999 as either above or below $40,000, with a higher number representing individuals with an income below $40,000.
A third structural model tested optimism as a moderator of the full model described above, with early adversity, mood and sleep disturbances, pain intensity and interference, and covariates. A fourth structural model separately tested perceived control as a moderator of the full model. As displayed in Table 1 , the mean for optimism was 22.10 ± 4.73 (N = 238), and the mean for control was 61.76 ± 13.71 (N = 237). Because AMOS only allows for multiple group analysis for moderation, a low optimism group (scores ranging from 7 to 22) and a high optimism group (scores ranging from 23 to 30), as well as a low control group (scores ranging from 18 to 64) and a high control group (scores ranging from 65 to 84) were created using median splits. Optimism and control groups were then separately examined as moderators of the full structural model using the multiple group analysis feature in AMOS. A Chi-square difference test was used to compare the Chi-square values and degrees of freedom for this unconstrained structural model with a model in which all paths were constrained to assess any significant differences between groups. In the unconstrained model, differences among key paths of interest were examined using Chisquare thresholds. Given the limitations of using a median split for moderation, any path of interest that showed a significant moderated effect was further examined as a continuous moderator using regression in SPSS.
Missing data
All scales with at least four items were prorated for missing data, such that the mean scales were calculated even if participants were missing items, as long as no more than 20% of the total scale was missing. The total scales were calculated by taking the average of all available items and multiplying this score by the number of scale items. For PROMIS scales with five or more items, raw scale scores were prorated for missingingness if at least 50% of the items were answered (see Scott et al., 2015) . After these procedures, the total sample of 265 had largely complete data, with minimal data seemingly missing at random. The MLE procedure in SEM has been shown to effectively handle data missing at random (see Enders & Bandalos, 2001 ). Table 1 shows means for study variables and covariates. All variables were within the acceptable range for skewness and kurtosis, signifying normal distribution. The median for pain intensity was 6 (11% of participants), with 29% reporting no pain, and 1% reporting the maximum score of 15. The median for pain interference also was 6 (6% of participants), with 46% reporting no pain interference and 2% reporting the maximum score of 20. Correlations among study variables are displayed in Table 2 . Early adversity, pain, and mood and sleep disturbances were positively correlated with each other (ps \ 0.05).
Results
Mood disturbance measurement model
The mood disturbance latent factor composed of depressed mood, anxiety, and anger symptoms was an excellent fit, v 2 (1, N = 265) = 0.82, p = 0.37, CFI = 1.00, and RMSEA = 0.00 (0.00-0.16). The factor loadings relating each measured indicator to this latent construct were significant (bs between 0.78 and 0.92, ps \ 0.01).
Structural models
In the first structural model with covariates (not shown), early adversity was significantly associated with pain intensity (b = 0.15, p \ 0.05) and with pain interference (b = 0.18, p \ 0.01). The direct paths from early adversity to the pain variables were no longer significant upon adding mood and sleep disturbances as statistical mediators, and these direct paths were thus removed. In the final model (Fig. 1) Moderation by optimism and perceived control Table 1 shows mean differences in study variables and covariates between the low and high optimism and perceived control groups. Both the low optimism and low perceived control groups had significantly greater levels of mood disturbance and were more likely to have lower income than those in the high optimism and high control groups.
The full structural model with early adversity, mood and sleep disturbances, pain intensity and interference, and covariates that was tested for moderation by optimism had good fit: v 2 (96, N = 222) = 144.62, p = 0.00, CFI = 0.92, and RMSEA = 0.05 (0.03-0.06). This model was compared to a model in which all regression weights and covariances were constrained to be equal for both groups: v 2 (126, N = 222) = 171.86, p \ 0.00. Only the path between sleep disturbance and pain interference was significantly different between groups, v 2 (97) = 148.82, p \ 0.05; this path was significant for the low but not the high optimism group (b = 0.40, p \ 0.01 and b = -0.02, p = 0.84, respectively). Overall, 21% of the variance in pain intensity and 18% of the variance in pain interference was explained in the low optimism group versus 9% of the variance in pain intensity and 18% of the variance in pain interference in the high optimism group. For confirmation using a continuous moderator, the path from sleep disturbance to pain interference was tested for moderation by optimism using regression. There was a significant interaction, b = -0.02, p \ 0.05, in the expected direction: Individuals with greater levels of optimism evidenced a weaker relationship between sleep disturbance and pain interference.
The full structural model with early adversity, mood and sleep disturbances, pain intensity and interference, and covariates that was tested for moderation by perceived control had good fit, v 2 (96, N = 224) = 139.69, p = 0.00, CFI = 0.93, and RMSEA = 0.05 (0.03-0.06). This model was compared to a model in which all regression weights and covariances were constrained to be equal for both groups, v 2 (126, N = 224) = 180.13, p \ 0.00. Only the path between sleep disturbance and pain interference was significantly different between groups, v 2 (97) = 144.61, p \ 0.05; this path was significant for the low control but not the high control group (b = 0.24, p \ 0.01 and b = -0.05, p = 0.58, respectively). Overall, 17% of the variance in pain intensity and 15% of the variance in pain interference was explained in the low control group versus 16% of the variance in pain intensity and 11% of the variance in pain interference in the high control group. For confirmation using a continuous moderator, the path from sleep disturbance to pain interference was tested for moderation by perceived control using regression. There was a significant interaction, b = -0.19, p \ 0.01, in the expected direction: Individuals with greater levels of perceived control evidenced a weaker relationship between sleep disturbance and pain interference. Standardized regression weights for all paths of interest for both moderation models are displayed in Table 3 .
Discussion
The present research examined the association between early life adversity and pain symptomatology in adulthood, as well as several vulnerability and resilience factors implicated in these associations. Among a sample of diverse adults who reported at least minimal early adversity and varying degrees of pain, we found that higher levels of recalled early adversity were associated with higher recent pain intensity and interference. We also found evidence to support our prediction that mood and sleep disturbances may help explain these associations. A latent construct of mood disturbance (indicated by recent depressed mood, anxiety, and anger) and sleep disturbance statistically accounted for the direct associations between early adversity and the pain variables. We also expected that optimism and perceived control might serve as resilience factors, such that those with greater optimism or perceived control would evidence attenuated associations between early adversity and pain symptomatology, between early adversity and mood and sleep disturbances, between mood disturbances and pain symptomatology, and between sleep disturbance and pain symptomatology. We found only partial support for this prediction. Individuals with either lower optimism or lower perceived control demonstrated a significantly stronger association between sleep disturbance and pain interference. However, optimism and perceived control did not moderate the paths between early adversity, mood disturbance, and pain intensity or interference, or the paths between early adversity, sleep disturbance, and pain intensity. Together, these findings suggest that psychological and behavioral factors associated with risk and resilience may help explain linkages between recalled early adversity and pain symptomatology in adulthood.
The significant direct association we observed between early life adversity and pain is consistent with some past research showing a connection between recalled early adversity and pain symptomatology in adulthood (Davis et al., 2004; Sachs-Ericsson et al., 2009 . Adverse childhood experiences, particularly abuse, are related to more medical problems and chronic pain, and this connection may be exacerbated by current life stress, alterations in brain functioning, and unhealthy behaviors (see Sachs-Ericsson et al., 2009) . As discussed earlier, some studies have not found significant associations between childhood maltreatment and increased pain in adulthood (see Fillingim & Edwards, 2005; Raphael et al., 2001) . Discrepancies between studies may be explained by characteristics between samples or methods. Studies reporting null findings have tended to include only participants with court-documented abuse or have focused on child maltreatment, suggesting that it may be subjectively perceived adversity, such as that utilized in the present research, which may more consistently relate to pain. Additionally, we examined a broad, aggregate measure of reported early adversity as a continuous variable, which can be a useful approach because adversities are often co-occurring and may have a collective influence on health (Green et al., 2010; Sachs-Ericsson et al., 2009) .
As predicted, observed results were consistent with a model whereby mood and sleep disturbances accounted for the association between early adversity and pain. Previous work has demonstrated potential biological and psychological mechanisms that may explain these findings. Early trauma may alter interactions among nervous, endocrine, and immune systems in ways that may increase sensitivity to stress and risk for depression and anxiety, and thus may also heighten pain symptomatology (for reviews, see Heim & Nemeroff, 2001; Sachs-Ericsson et al., 2009 ). Neurobiological and immune alterations resulting from early trauma may also lead to fatigue, dysregulations in the sleep/wake cycle and circadian rhythms via elevations of corticotropin-releasing hormone (Germain et al., 2008; Kajeepeta et al., 2015; Silverman et al., 2010) . In turn, poor sleep can increase attention towards pain and may produce hyperalgesic changes in opioid systems (Affleck et al., 1996; Lautenbacher et al., 2006) . Future experimental studies are needed to examine whether such potential mechanisms underlie the associations modeled in the present research.
Partially supporting our hypotheses, we found a stronger connection between sleep disturbance and pain interference in individuals with lower optimism and lower perceived control. This is consistent with the perspective that optimism and perceived control are protective (or that a lack of optimism and perceived control are problematic). Past research has shown that survivors of early trauma who possessed resilient characteristics, such as an internal locus of control, were better able to cope with their sleep problems (Chambers & Belicki, 1998) . Optimism and perceived control may help prevent poor sleep from worsening pain interference by enabling individuals to better utilize cognitive coping resources to manage aspects of pain and to minimize attention to their pain (see Affleck et al., 1996) . Further, optimism has been shown to play a role in effective coping with pain through associations with protective health behaviors, such as reduced alcohol use and smoking (Smith & Zautra, 2008; Sturgeon & Zautra, 2010) . Similarly, optimists may have better sleep quality through their use of proactive coping with stress, as well as their use of positive self-regulatory behaviors (see Uchino et al., 2017) . Biological mechanisms also may be relevant in associations between resilience resources, sleep, and pain. For example, inflammation has been linked with sleep disturbances and pain (Cho et al., 2015; Gatchel et al., 2007) ; and optimism and control, as well as the associated positive health and coping behaviors described above, may be linked with reduced inflammation and subsequently fewer negative health outcomes (see Dunkel-Schetter & Dolbier, 2011) . Investigating biological and psychological mechanisms by which resilience resources affect sleep and pain using longitudinal designs are promising avenues for future research.
As noted above, however, optimism and perceived control did not moderate the other paths of interest in the present study. The paths between early adversity and mood and sleep disturbances were not moderated by optimism and perceived control. The degree to which an individual demonstrates a resilient response depends on the context and specifics of the challenge, with few individuals being resilient to all possible stressors (Rutter, 1987; Sturgeon & Zautra, 2010) . It is possible that optimism and perceived control are not sufficient to protect against mood and sleep disturbances in the context of a significant stressor such as early adversity. The paths from mood disturbance to the pain variables were also not moderated by optimism and perceived control. It could be the case that optimism and control may not exert unique influences on pain above the influence of mood. In the present research, mood disturbances were significantly confounded with higher optimism and perceived control, whereas sleep disturbances were not; mood disturbance appeared to be equally detrimental for pain among those with high and low optimism or perceived control. Finally, it is of interest that optimism and control moderated the path between sleep disturbance and pain interference, but not the path between sleep disturbance and pain intensity. It is possible that optimism and (Sturgeon & Zautra, 2010) .
Limitations and future directions
The present study had several limitations that highlight the need for future research. First, we did not recruit a sample based on the degree of early adversity, which limits generalizability to other samples. To maximize comparability to other studies of early life adversity and pain and to enable us to examine dose-response relationships between early adversity, mood, sleep, and pain, we excluded individuals reporting no early adversity. Results were comparable when the full sample was included, however. It is also important to note that all data were cross-sectional, preventing the ability to draw causal connections from this work. Data also were self-reported and retrospective and therefore subject to recall bias. A recent study concluded that in comparison to prospective measures of childhood adversity, retrospective measures may underestimate the influence of the adversity on objectively assessed health outcomes (e.g., through tests and biomarkers) and overestimate the influence of the adversity on subjectively assessed outcomes (e.g., through self-report; Reuben et al., 2016) . Research using prospective longitudinal designs and/or experimental methods is needed to better establish directional pathways and to suggest mechanisms underlying risk and resilience in the context of early adversity and pain. An additional limitation of the current work is that our measure of early adversity did not account for the severity or chronicity of each reported adversity. Further, we did not examine the association of each specific adversity with pain due to limited power for such analyses. For similar reasons, we did not assess the influence of other personality factors (e.g., neuroticism), medical comorbidity, or etiology of pain (i.e., fibromyalgia vs. diabetic neuropathy) on these results. Furthermore, our pain measures were limited to assessing pain intensity and interference in the past week, making it difficult to distinguish recent from chronic pain. Future work may benefit from using ecological momentary assessment to elucidate momentary or daily covariation between pain, sleep, and mood in everyday life. Finally, analyses were limited by our use of a dichotomized variable for moderation, which could have decreased our ability to detect within-group variability. However, our multiple group moderation analyses were supported by supplementary regression analyses with continuous moderators.
Conclusion
This study adds to a growing literature examining the relationships between early life adversity and pain symptomatology in adulthood by examining mediators and moderators of this association. Accounting for demographic factors and SES, we found that higher levels of recalled early adversity were associated with higher recent pain intensity and interference, and that recent mood and sleep disturbances accounted for these associations in a large, diverse sample of adults with varying degrees of early adversity and pain. Further, we found that the resilience resources of optimism and perceived control only buffered the relationship between sleep disturbance and pain interference. This work adds yet more evidence that those who have experienced early life adversity are particularly likely to be struggling with not only mood but concomitant sleep and pain issues. Future research examining these associations prospectively and/or experimentally may eventually help illuminate modifiable targets to reduce vulnerabilities and enhance psychological or behavioral protective resources in the context of early adversity and pain in adulthood.
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